INTRODUCTION
The implementation schedule for the EU Water Framework Directive requires the establishment of river basin district management programs until 2009. In Germany, the reduction of nitrogen load into groundwater, mostly caused by diffuse emission from agriculture, is one of the most challenging tasks.
In the Federal State of Lower-Saxony, Germany, the achievement of the good status is unclear, or rather unlikely for about 70% of the groundwater bodies. Inputs from diffuse sources and most of all nitrate losses from agriculturally used land have been identified as the main reasons for exceeding the groundwater quality standard for nitrate and for failing the "good groundwater qualitative status". This does not mean necessarily that drinking water quality standards are exceeded but the chemical status of groundwater is decreased in special groundwater bodies. 
OBJECTIVE
The definition of environmental objectives is an indispensable precondition for assessing the required amount and efficiency of water protection measures. In the WAgriCo-project a nitrate concentration in percolation water of 50 mg/l has been defined as the environmental target for groundwater protection. This value, however, is regarded as an average for a larger area defined by the groundwater bodies and their hydrogeological subdivisions rather than as for each individual site. For each of these subdivisions, the current pressure of agriculture to groundwater is quantified. For the evaluation of the amount and efficiency of certain water protection measures, the required reduction of N-surpluses to accomplish the environmental target needs to be quantified, using the current status as a reference.
METHODS
The main target of the emission model is to analyze the complex interactions between the driving-force indicator "diffuse nitrogen surpluses" and the state indicator "nitrate loads in percolation water" in a consistent and regionally differentiated way. The synergetic effects of the emission model are used for the derivation and implementation of agro environmental measures aiming at the sustainable management of nitrogen inputs into groundwater. As the emission model consists of modules from different scientific disciplines, a common model interface for data exchange was developed, which guaranteed for a uniform definition (e.g. scope of representation, spatial and temporal dimension) of variables being exchanged.
In this context it has to be considered that the models are using different regional resolutions: raster cells in the hydrological models and administrative units in the agroeconomic model. This is due to the different data sources:
while the hydrological models GROWA and DENUZ use (digital) maps to derive spatial inputs, the agro economic model employs agrarian statistical data (Schmidt et al. 2007) . 
Agricultural-economic modelling
Regarding diffuse water pollution the indicator "nitrogen surplus" is of particular importance. Agricultural statistics with data, e.g. on crop yields, livestock farming and land use, were used to balance the nitrogen supplies and extractions for the agricultural area. Nitrogen supply from manure is derived from nitrogen contents of the excrements 
Required amount of water protection measures
In the WAgriCo-project a mean long term nitrate concentration in percolation water of 50 mg/l was defined as a suitable environmental target for protecting groundwater against an exceeding of the EU quality standard for nitrate.
This value is without any doubt appropriate for oxidized, i.e.
not nitrate degrading, aquifers as it guarantees a nitrate concentration in groundwater below the EU quality standard for drinking water.
In reduced aquifers often low nitrate concentrations in groundwater have been observed, even in case of high inputs by percolation water. This is due to denitrification processes in the aquifer, taking place in the absence of oxygen and the presence of pyrite and/or organic carbon
material. Most of the aquifers of the North German
Lowland, where the pilot areas are located in, show a high denitrification potential ).
This fact, however, should not be deceived into thinking that a possible denitrification capacity of groundwater is an argument to allow higher nitrate inputs into groundwater Denitrification in groundwater is associated with the irreversible consumption of substances in the groundwater, such as pyrite and organic carbon. Once these substances are exhausted nitrate can not be denitrified in groundwater any more. As a consequence, nitrate concentrations would start to rise, like it is described for many sites since many years (Rohmann & Sontheimer 1985) . Consequently, the denitrification buffer of groundwater systems has to be prevented from damages, which implies a reduction of N-intakes into groundwater. A capable environmental target may be the nitrate concentration in the leachate.
A limit of 50 mg NO 3 /l would ensure a "good groundwater quality status" with respect to general quality standards As the discussions on environmental targets proceed, it may be necessary to modify the trigger value of 50 mg NO3/l in percolation water depending on the agricultural and hydrological site conditions in the groundwater bodies.
APPLICATION TO THE FEDEAL STATE LEVEL
In general however, this procedure is perceived to be particularly innovative since the political relevance of conclusions of this type of approach is gaining importance and the accuracy of recommended environmental policy instruments is improving.
